


ELDAR I. VELIYEV

METHODS OF SEMI-INVERSION 
AND NON-INTEGER DERIVATION 

IN BOUNDARY-VALUE PROBLEMS 
OF DIFFRACTION THEORY

SELECTED WORKS 
FOR THE PERIOD FROM 1978 TO 2011

Kharkov
«Kontrast»

2019



UDK 537.86 
M54

Eldar I. Veliyev 
M54    Methods of semi-inversion and non-integer derivation in boundary- 

value problems of diffraction theory. — Kharkov: «Kontrast», - 
2019-272 p. 
ISBN 978-617-7405-28-2

The monograph includes original works of the author, in which, based on 
the developed methods for solving boundary problems, the features of wave 
scattering by various two-dimensional screens are investigated. In particular, the 
use of the mathematical apparatus of fractional derivatives opened up new pos­
sibilities for studying the features of the scattered fields from various screens.

The monograph will be interesting to master and postgraduate students of 
radiophysical and mathematical faculties of universities. It will also be interes­
ting for specialists of research institutes, in which they develop multi-purpose 
antenna complexes.

UDK 537.86

ISBN 978-617-7405-28-2
© Eldar I. Veliyev, 2019



Eldar I. Veliyev

CONTENTS
1978 - Scattering of the H10 mode by a cylinder with 
a longitudinal slot in a rectangular waveguide
Zh. Tekh. Fiz.................................................................................................................... 6
1978 - Total reflection by a small slotted capacitive cylinder
Pis’ma Zh. Tekh. Fiz........................................................................................................ 19
1979 - Anomalous radiation from a circular array of cylinders 
with longitudinal slits
Zh. Tekh. Fiz.................................................................................................................... 23
1982 - Trapping effect for an open screen illuminated 
by a fixed source
Radiophysics and Quantum Electronics ............................................................................27
1984 - Wave diffraction by intersecting 
circular cylindrical bodies
Dokl.Akad.Nauk................................................................................................................ 38
1987 - Wave diffraction by a plane strip of finite thickness
Dokl.Akad.Nauk................................................................................................................ 44
1990 - Effective method of solution of diffraction problems 
for waves incident on a cylindrical screen
Dokl.Akad.Nauk................................................................................................................ 52
1992 - Numerical-analytical methods in diffraction 
theory boundary-value problems
Conference: EMT 92-128, At Japan, Tokyo.......................................................................58
1993 - Electromagnetic wave diffraction by cylindrical bodies 
with edges
Electromagnetics...............................................................................................................75
1996 - Bessel functions series in two dimensional diffraction problems 
Journal of Electromagnetic Waves and Applications.......................................................... 91
1999 - Plane wave diffraction by a half-plane a new analytical approach 
Journal of Electromagnetic Waves and Applications........................................................ 106
2001 - Solution of the Plane Wave Diffraction Problem By an Impedance Strip 
Using a Numerical-Analytical Method: E-Polarized Case
Journal of Electromagnetic Waves and Applications........................................................ 119
2004 - Fractional curl operator in reflection problems
10th International Conference, MMET.............................................................................141
2004 - Fractional curl operator in radiation problems
10th International Conference, MMET.............................................................................147
2006 - Elementary fractional dipoles
11th International Conference, MMET............................................................................ 152

4



Contents

2006 - Fractional operators approach in wave propagation, reflection 
and radiation problems
Conference: Telecommunications in Modern Satellite,
Cable and Broadcasting Services.................................................................................... 156
2007 - Fractional operators approach in electromagnetic wave 
reflection problems
J. of Electromagn. Waves and Appi..................................................................................165
2008 - Scattering properties of the strip with fractional boundary 
conditions and comparison with the impedance strip
Electromagnetics Research (PİER)..................................................................................179
2008 - Fractional boundary conditions in plane wave diffraction on a strip
Electromagnetics Research (PİER)..................................................................................195
2010 - Application of fractional boundary conditions in diffractions 
by plane screen
13th International Conference, MMET............................................................................ 213
2010 - Application of fractional boundary operators to describing boundaries 
in the scattering problems
Telecommunications and Radio Engineering...................................................................219
2011 - Fractional Green’s function and fractional boundary conditions 
in diffraction of electromagnetic waves on plane screens
Azerbaijan Journal of Mathematics................................................................................. 234
2011 - Fractional Operators Approach and Fractional Boundary Conditions 
‘Electromagnetic Waves’books....................................................................................... 249

5


